Somatostatin inhibits glucagon-like peptide-1-induced insulin secretion and proliferation of RINm5F insulinoma cells.
Glucagon-like peptide-1 [GLP-1; formerly GLP-1(7-36)amide] and somatostatin (SS) are two postprandially or paracrine released peptide hormones that regulate insulin secretion from pancreatic islets. Using the rat insulinoma cell line RINm5F as a model, we investigated the effects of both peptides alone and in combination on insulin release, proliferation, and intracellular signal transduction. In addition, we determined the SS receptor subtypes expressed and involved by reverse transcription-polymerase chain reaction and use of selective SS agonists. GLP-1 stimulated insulin release, cell proliferation, intracellular cAMP accumulation and activation of the transcription factor cAMP-response element binding protein (CREB) which all could be reduced to basal values by co-incubation with SS. Incubation with SS alone did not affect basal levels. RINm5F cells express the somatostatin receptor (sst) subtypes sst1 and sst2 as well as traces of sst3. In accordance, the sst1- or sst2-selective non-peptide agonists L-797591 or L-054522 and peptide agonist octreotide (SMS 201995; sst2, sst3, and sst5 selective) potently inhibited GLP-1-induced insulin secretion whereas the sst3-selective agonist L-796778 showed little effect. Moreover, the sst1- and sst2-selective agonists slightly reduced also basal insulin release. The experiments show that GLP-1 and SS are perfect opponents for regulating pancreatic beta-cell insulin secretion.